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operations are similar to those followed in the production of simple steels, the nickel being either in the materials of the original charge or added in the metallic form at any time long enough before the heat is cast for the nickel to be melted and thoroughly mixed with the metal of the. charge. Nickel is negative to iron at steel-melting temperatures and the iron protects it from oxidation and even reduces it from its oxide so that it is not wasted to any considerable extent in melting or working even when iron ore is added to the bath. On the other hand it does not deoxidize the metal or decompose carbonic oxide or keep the hydrogen and other gases in solution. It is not added, therefore, for curative purposes, as it gives no aid in rendering steel sound, or free from holes. In fact, nickel steel is prone to have'seams and surface defects after it has been rolled, which is one reason against its wider use. The service of nickel is merely as an alloying element, to improve the physical properties of the finished steel either in its natural or heat-treated condition.
As might be expected from an alloying metal whose atomic weight, specific gravity, and fusion point are so near those of iron, nickel does not segregate much as the steel solidifies, and is claimed to hinder in some degree the segregation of carbon and the other less metallic ingredients. A reasonable explanation of this action of nickel on the other elements has not yet been established.
WORKING OF SIMPLE NICKEL STEEL
Ordinary simple nickel steel (3 to 4 per cent nickel) is worked hot by the usual forging and rolling operations much as simple steel is worked. The higher nickel steels are more difficult to work, having narrower ranges of temperature at which they may be hot-worked without showing signs of red-shortness. In the ordinary grades seams and adhering scale give some trouble.
Although molten iron protects molten nickel from oxidation, as stated, iron can not protect nickel from oxidation in scale formed on nickel steel, as in the heating furnace. The scale3-530-
